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a. 

ms. X»i4£©<^)M@S3l3IB. 
[00011 

[0002] 



^T^MJj^mMlMJ^lii^ (AF-bVlf) tzX'omi 
t lX(7i^:rj\(DmS<m&ff)y *-:!(fX&M (Si^JK 

[0 00 3] Lj&^L. jg^fc^roT. ■7X^'fcLT<0W 

[0004] J: d ^u^i^Jicn^^mmm^ 

-rst. (^) iMfciSM;^, (o) Uf-i?;PtO;«r7 

<oi'^^f)l^:t^/l^mzmi:^X<it:tf>, X^^^iur^ 
[0005] ciwi 3 i'f-^';P*;i'^^fc:®mJ*S 

40 [0006] 

50 «inS<OAF-b>-9-f:Bfll<Ofi®-b:^5r^^^';PXx 
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-i^'oat tiESts ^bma t>tit . 



t<ni^^wm\^^Th. icTf^y^ (3 0) 



^Lhlfi. Vi-^Mz\tn^~yM\iz.mnm^L^j:\^i [0012] ^ti^ -7Xi; (R) <r>f^9-ym(r>m^ 

[0 0 0 81 i/c, miiz^^m^(^i,zii\^x. s. Wefsmxwmmmx%it\i. w&m 

9}\^x=r-v\mwmritiih(n>immt\z^-n^^\i mmz^x^(nssmxYu-9^mi-tii^ifitt:\^. ^ 

ib. \^i-^)vx7—iHmnim^^izj^i^mkt mmmm. xi±wm<m±mizn'>xi>x\.\ 

mmT-Hi^^j:m^ f:mtf:im&f:JRi.%iim\.\ [00131 iXiz. ^^izXt^^m^Sii. v 

5gt. iy^i'/\^t^^(^tffmffy^im\>y^im x9 (r) mfwsi (w) sr^tTSiirrs^fcfcj: 

%^^<rmi\t^xhhtzVi. m^^i^mm'm. o . ^(n^x^oin^-^y^is^^f^ ( p d 1 

<^)^«iJ^^r<=5:S«|6lfc*>l.. ta!-:>T. V^^iV^ay 20 jie?^ (PL) fcJ;|,«^J«Ra« (4 4) 

{istTfcs fc 3 iR»-&*«*>s . jgttffl^ ( 3 0 ) i: . z.ms^s^M>mmm:A 

[00091 ^fc. v&^ii'nmm.^y^\iz\mn\iz '^\^x^<rt9^if^<rmt9imm^<rmBL<r)m.<r> 

SV^Stt*«S^3tl* . CitUi. <OfiS-fe y^vm :S^^<t t,-*S:aE-tSaEm (15. 19. 23. 

i>eotfii^^tiX . ^-oJtlSfimttcoiliESrff d c: fcfc [00141 »r3&»S*fHB<o^ltSS3i^fcJ:ntf . 

=3:4!ti6-C*S . *^Ji»r!{pS;SCtiS;^^. W^^'ylHl Jgtta^ (30) li^^f^izSitLX^^mtzm 

ff)XT^-=jbm^(^t(oi^cr>^w^m<. nytfigtss-c^. zmmn^izx-yx^x^co 

oii:^w^tmf:misx^ h^^s^ [00151 ( 3 o ) m^vr 

mi:mm-tztt:i>mti-h. u~'>ayi:nomm{io) (r) 

[00101 ©3*SVX^>^x-i^'(7. RST)±fc:. VX^' 

[i8S$:«?«-rSfc«X0^ai :^mtzXt^^m^ (R) cOK^'-yifkllMWtcRt^SICJBjitrscii: 

vx^j' (R) mms. (W) $-^LT^Srt *«MiU^ c:<of:#. »«a^ (30) $:fflv^Ta 

Si tfcJ: 0. •eov;^^<o>'<^'-:^^ft»3K^ ( P ^Slgfctt, 5fe^^i!iilii (10) <^>QSim&LXi>>' 

L) ?r:frUT^<OSfchJcK3?^5^i^3l£*ffifc:t> /i,, -e<Da^fl5r»^ t LTvx^' (R) ff)\mMi:m 

SiOt^tioT. VX^' (R) Ov?:J'-yiB«0Jg«5rth (R) (Om&.mt<m^i:m^i>ZtizX-}X . JBtt 

ML. ^3ES3t^t:'e<oyN'5'-yffi«^«^fcs-^v^ (30) <7)m&m<^^mi. mm (i o ) 5: 

TSil^3K^ (PL) (TMWmit^ RX/mL (W) cofi m^LXii'h^Xi' ( R) ^fflSLi»i)Si r<^V^l^ 

[00111 »f*>s*iiBHfcj:*itf , witffiijat^^ 0 ) <7)m&mm^mmizim?^t b^xi>. 

izi: 6mm.mmma{z-7Xi^ff)/^9-ym<o:i^^j: •^x^m^tzimth^siminm.iJEinzm&L. 

< t i>-siim.m'ik^iz'7x^ff)/^9-ym(m^ WEinoztmmxfii. 

irmix^tiiix^^titb. '7xif<mmimm<^yt [oo 1 6 1 z<7y^i>. ^<n^xifa)fX'^-ym<m 

(30) ^ws^^^^nLx^m^izmutmiiz mmt. ^(rrrx^ immmsszhh ^ , xi4 



(4 

5 

[00 1 7] 

i^ff)miL<mm'i kit. ^mc^m&mm^i-m 

izmtt, =3rt>. m&tl LfcLTtt. ^y>rff) 10 

(«S[;S3 6 5nm) . KrF {^2ASnm) , 
St<ttArF 9 3nin) ^X^i^VV-1f 

mwL 0 . &t^BBraffl«7)4 ^m^tvfiWL *)mmM^ 20 

^i. lM&t-:?3a-C:?-^«yh«3i&lHl»ri.«Itt: 
[0 0 181 ^'-Uyh«34'cO— :xO||P«?0^jiia 
H) ^$-^tr3te^^4, 3m*fOftJfffl<0$7-5. & 

/4f&. XJ41/5fg^) m-h^il-C, 7*M^i^'X 30 

(IP*>. 01O«Ei!DtcStt=5:*|6l) (c?&-?TYtt$: 
[0 0 191 V^i/)Vmi. -mtLXAj^^XVi- 

t^)Vin<^im^\msmmii:mx.h^<m&.^m>h 40 

J:afcWfc:2*<0'J7'8A, 8BA«@^$*i.. Z.ixt> 
<0!Jr8A. 8BA«Uf-^';PXf— >?RST±tC@^S 
:h.. W^^'yPXr-v'RSTIi. V^9)V^-X9±.X 

'}-r=t-^\izi.->xY-)j}^\izw^mthh^iiz. X 
Y:CTii, iHie^ifiJtairtS. wf-^'/p*;pr7 

<0±3gfcH^$itfc^a^l Im. SVil^tDP— 
^1 lliZiriXV^^iViinVyi (Ui-^fl'R) 602 
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RSTtfOlSf^i&SlJWri.. 

[0020] ^it. U-f-^'yU>^T->''RST±'CV^^' 

iwi o*w$/iTv^4. ffipajtri o<7)ffi!pffl«. 
a.o^^^';i/Rt:j«-sx'j -y h^cmmmtii 

<m^m'7—!^im&^iix^'^i> . 

[0 0 2 1 1 03 ( a ) limm^i Oi^^-r^HHT- 
S>0. ^<0a3 (a) ttJV^T. ^gWl 0<0^M 

(SBff) t«0!i.«fX^r|6lC25llT+^«^ffl-7- 
^'FRMi.i, ••, FRM1.5.FRM2.1,- -. FRM2.5 

im&^tiX\.^6, =5:ii. ^g#fllfflv-^'<±2»5c-7- 

y -7y\^ ■ x^-xj^^-yx *)m&txijX\\ t 

TV^iHf i V^. *0|-C{i»aE» 1 0 ^ffiffl-ri, ^ f: t 
X-yX. mmim<r>\^^if)l'R^'rXVV^ifMz^x. 

fix\^h. *0rrj±, Mtc-e^osijiasttiocT^ffij^ 
m;m^-f*)^\^-i^^y<izm^h, 

[00221@1(CHO. '>xy^Wli:T^H^<0'>x/^;^ 
^l-rifciR^tm^n. C:<^'>xvN*;P;J145m^2 3 

XfirS (Z:fr|6)£7)fi[E) . &l^«^^i<7)$(|fflli&ff»-K ^ 

x/NXx-i^-wsTti, eixHr'j-rt-:5':)5ierx:*r 

|6]K:sm^2 3S:i^^»tSfc*fc:. X*|6l, Y^flfej 
fcafi^2 35rXx y7-^arr«.. Iim^2 3<0±Sgt 

@^$tiyi»iiJi2 5 m. at^ii.ai<^w-ifT^2 5 

fc:J:oTafi^2 3 (n^xyNW) <D2<):7cW5^1®&^ 
^<7)ft«fi, 2ilX±!H»igl4*><?><0®lffl1fS 
ta-rJV^T '>X^NXx-i''ffii6^ 2 eifi^JUJ\Xy—-J 

[0023] ^lcS3l£i$fc»4. Sl^ate^P Lfc^tL 
l^f-^'^WXT— vRST$r:frLTl'^^;l'R*»'+X 

(X»i-x:firi6)) tasvR-c^^ni^ofc^ 

LT. '>xy\XT-5^*WST$-:ft-LTiS«^2 3 (-^x 
>'NW) *<-X:fr|{iI (XJ4+X:Jr|6l) tC3[S/9 • VR (>9 
l4Si^)T^?<iS. -etr. l-:«0i/3-yhffl 

•yty^t i-oTjxtOi^H >y vmdfimmmwis^ 

mL. tlT^x-yr ■ r^K ■ X^^y^r^-^-g -y 

[0 0 24] ^E^mi^\iZ:^-Vy*-^X^ 
•OxyNWco^ffl^rfel^ate^p L<^iBt:-&*rfratr 
3t«)t, fi»^mPL<7)ffliirF^r<OSa»3K^2 7*» 
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m^iix\>^t. ^ti(>conmmi. xoyh^(7)m^ 

4j£LT±Sia^ 1 4 . ai^'>xyNX7^-i;8iam2 6 
S«3t^2 7 . m^(^m2 8 i 0 
^ASt*«<%iAfiS«iaj^ (OT, rAF-feyif2 10 
7, 28j fci*^) 3{i*l!l«$ftTV^S. ^rxyxwco^^ 

^^iix^^im&MiZ'^^i X 0 izum^ 2 3 <oz 

[ 0 0 2 5 ] Sfc. *0l<OSI^3ie^^P LWilSft^ 

(^mmmm^TLttix^^t. m*>, s^tK^pl 
3m§mm'Fi9i:itLx. uyx2 nflm^n^ 

UyXW20imm^tlX\,'>h. ^LX. ±K»^14 

mmLx. wyX2i<Dmi'^^m&^thjit 

( i^^i^ts ) m^^irciiiE-C^ S J: 9 

[0026] m^. smimtxno j: a^rJ^^t; 

^{cJ:^Tfe^3t^PL<0fe®^ (T-f ;^h-i^3 

mm<mmm) immtz^{tti>:itimt:>tix\,^ 

5 i 3 izmmmm 1 5 . xjiiim^ 2 3<oz^r(6j 
LxiSi^tK^PLmm^im.-th. *wci4, 
nx. \^i-^)UR<Dmizmmh^&mL<^^f:i> 

[ 0 0 2 7 1 t^. imd2 3±(D^Ji^\yfffi&WtzM 
*V-^'S2 2*W$<LTV»S. ffilf^V-^'«2 2<0 
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^'S2 2<oaffic7)ji3ejS4't:. 03 (h)iZ7F:tXo 

mm(OY:^fiHzWt/t:x 'J y h 2 2 X . iitxx^rifiitcff 
l^TtX'J -y h 2 2 yAW^ilTV^S. 

[0028] 03 (c) ^V-^'«[2 2<0JSa<0 
i«m^2 3<Orta5tgft^»n^«!aj^2:*L, C:O03 

(c) {CJSV^T, XUyh2 2xi&aBaL:'iS3l£ffl<7)^ 
bBtKIUJ, im^2 3rtT-^^yX2 9A^:frLT 
*«eitt5l§2 9BtCj: O^Sfl. H3 (b ) «xy -y 

b2 2y<oiga5fc:«>HSfc:3!eseiajiS*«§*i. ciii 
^>c7)3t«eiajfi<^«i{t!fi^*5Hi 1 4(om^ 
9mmzm^^tix\,^^. z^y^. 03 (a) co«;t 

JfSWfflV-^FRMi.i <7)Si^«<7)X^ (x^Xh 

^mrf-tZtiZji-yX. ^■7-:?«2 20X«J«yh 
2 2x-C'e<0S«fflV-:7FRMi,i <Og|^«l^«|«JS 

xoizLx. ytmm^ 2 9 B<o«iajfi-t2:sm^ 2 3 
\i^(o^\iim^i:m^cmmv2mitLtik t<^xy^ 

X^COf^cOffimtLT. iHffifflV-^'FRMi.i cox 
-Sg$r«!a!-C^S. USt. X'J.yh2 2y$-fflV^&C: 
fcT. fffllffl-7-:J'FRMi.i <OY]^*««iajT&S. 
[002 9] SfllfflV-^'FRMi.i £7^ffi<7) 

ffiMtOfiia i^VVit-iiX&m.) ^«iai^SJt«>t:: 
»4. 2 3 *iOZ:fr[BF\c7)ffii&«Ba$-^J- LT^v 
-^'«2 207*-*;:^aK2:mSXx-yr*^'-:^ 
3^. ^it^tlX') -y h 2 2 xtmmS-^Liti:^ 
t:#*,<x&«iajii#03y h^x h$-«iaJWf<J:v\ 
3yb7XhA«at,S<^rl.tt'<'^|i-7- 
:7«2 2<r)7*-;&Xfiffl**. -C-tOCa^fRcO'Ot h 7 * 
-:^X&m.t^j:h. S'<?<0®l§<0Sflifflv-^'<7K<Xh 

[00301 ^r*>. C:<OJ:d^rX'J-yhS::frUTSI^» 
iXt. ^f-^;l^R<7^*SrffflN-SJt«>c7)«l?| 

iz'^%WLm-i>. 0iosi^ii3eisttev^T. i^f-:?' 
tt^.*t, si^3te?^PL£o±sga5tcj4uyx<7)rawa« 

T-j^'RST) tSl^jte^PLfccoiacoSSIiA^^rO 

RSTfcsi^3i£!^^PLt<o[g<o^ti*tr^©ri6i 

fc:^n^fflSTWf-^;i'XT-i^'RSTcoiSffifflt. 

^^';^R<D>''?:?-yiiD<w^iaJt^^^i^ft^B0B«^•«^ 

[00311 *0!OSI^S3^S-CJ4. #Wf-^;PSr^ 
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L<^«^Ax±r^f•:5';^R^oJg«5:al^s^^^g*a^s 

[00 3 21 H2{i. Hl<0ffllg*?«jtiJ^3 0S:-X:^ 10 

3ffl<05tii3 1 A~3 1 C*»i5,ltajSafc«i{lJ3tD L 

tt. -eii-fiTJ^U •yh«3 3A~3 3CiSrggHaL, 

«y h«3 3A~3 3Cfc:jgj«$iutXU hS^iiaLfc 

t:-5<Hc:S5il3ii3tlt«i^4 1 A~4 1 CHXU »/ h« 
SrSI^-rS. C:«tt«^4 1 A~4 1 Ctt. U^i^iVR 

^^'/i'Rii^)Si^«if) <^)>nat^?ii-cv^5. mi 
^4 1 A~4 1 crRit3nfe«aj3tD L«. -eiim 

*«I)^>X3 5A~3 5C^:rt-LTjeaxy -y hS3 7 

A~3 7C(oiBn±fcxy y h«s-s»g«f s. sax 

i;«yh«3 7A~3 7CJi. mmXSi3 9tzX'>X^ 

mpffym=fiit tx i »5c*i6iJ=iea l. ie&x y -y 
b«3 7 A~3 7 co#ggp &aiaLyt:«!aj3teD ui. 
«i5-r &3fcm«iajS38A~38cfcA»L, ^mmta 

2§ 3 8 A~ 3 8 C <0«ajM^ie)Sl[B«iaia5 3 9 

flTV^I.. fif-5T. *m]lpJgtt«iai^3 0«. 30 

*iC<DeS«iaj*^3fii#JilfciaL:<: J: d^rffljSJc^r 

[00331 C:<^^. ^^^'/PRO^'N'rJ'-yffitOtta 

j4t4 1 A~4 1 ccoz-m<^mij^{k-t& t , mix 

•J y b«3 7 A~3 7C±tC^g«$^LSXy -y h«0 
3tm«{fJ8l38A~3 8C<7)«litjm^$-«i.tffi 

m^mm^xmsB^-thzbtzx-yx. ms^4 

1 A~4 1 Cff)Z:^CO^i:ffitiH 0 0 nmgScO 
i>m&^1xX\>^{>. tta^4 1 A~4 1 CTc7)Z:fr|6l(0 

fiffitt. wf-^';PR)!iS'e«oxsSfc:ftStS'W>-5'->' 

3 0(0±TCX:f}\tHzm!ti>ZtizX-yX. V^^IV 

mffiz-mff)m.t:mm!».)iSk3 ot^aj-c^s i d 
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[00341 ^rfc. *0il-CJ4^^^';PRO'''?^'->ffl± 
O3fflOtfa^c^Z^r|{iI<0fl[a5:«ia5LT^^S*«. J: 13 

<omim'^Lx^(^mti^<mm:mmtfiiix\\ 

*0l<OSDg1j?«!tiJ^3O<O|faao^-v'J:/P- 

4. L*>L^r*s^>. ffi}^«jaiS3 0J410 0nmgS 

^';l.*;l'r7±{Cg»tic.*i.TV^S*Sfil*fttH-fflffl<^)^ 
Smi 0<oaJtljBS-ffl^^Ti8BK«iai^3 0O«SQE$-ff 

*3OcOifjBlfi36^fi(0|;i{fO) t^SJ:3fc«aE 
•tSClfctioT. ^f-^'7l^R<?5>'N-^'-yBBi;>>j:yNW 

[00351 c:*ifc:ov^Tftf*«fcilHW-& fc . 0 itc 
fcV^T. P^^;PXx-i^'RSTS:iaSL-r»1iS5«l 
0S:S3Kffl<0Mti L<r)!SHg^«fc:^tT. «!|6S 
*ri0K:!SB3^IL*BSIH-S. i<Diet:. Wf-^'yP* 
;l':r7±t:||S3tffl<0^^:J'yl'R3&«l8g$nTV^Tt>J: 
k^. -eLT. 03 (a) (C^rraiipasfflOiOSfllffl^ 
-:J'FRMi.i ~FRM2.5 0»36^3ie^^PL$::fr 
LT'>xy\;^x-i/wsT«fc:g|^$it&. -eciT. ± 
acoJ: d fc^v-^':R2 20:7 *-;^xfi[B5:^i^r 
m^ffsmi { 3fflJjLh) <0»«fflv-^^^x 
y«yh22x (H3 (c)#8S) -MELT. «iaHI^ 

[003 61 tti. ^(7)Xotz^-7-i^m2 2coyit 
<^AF-by-9-27. 28t:J:^r-?-n<i,1@a<^«fflv 

®ffi±T<^>AF-fe>ir2 7, 2 8<7VgffaMii07:r-;«& 

xiE^:ty-tyhf:mi'ii%h*)iz. mism^ 

^27A>^<^aj3K<^ASW. XI4g3t3K^28rt 
TH*£«$ii&X'J -/ h«£0fia*-e<^*7-lr y hSrffl 

[00371 -e<7)Sb. mmiz^^\wffmmifism. 
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ff^ 2 3 i07 * -*xfi[g. at^«IS^I * $0»t& . c: 

[00381 dOidtr^aWlOS-fflv^-Cga^:® 
ffi^tfSILytrttlt (H«f&fi«rct,J:v^) fc. 05t 
^J:afc:^Sttl0<0«Klffl5riiBJg««iaj^3 0O lo 

1 0 «SJ^3K^^ p Lfc:« UT + x:tri6]fflt^ 
iftLTfcO. ^awi ooffiilis (TBii) ny.-n^<r> 

'f3fe<03<i«H^4 1 A~4 1 CfcjktLT, ^tl^tl 
H20MJe«ltlJ*3 0O3KS3 1 A~3 1 Ct^t^com 
ai3KDLA~DLC*iS«$ix. 3t:ff 
ja^4 1A~4 lC-COZ:Sr|igc7>aSZAo,ZBo.ZC 

V^^;PR<0>"C^->'lii<0-aJ2:iii»K«iaj^3 0<0«i 

[00391 aetlfcUT. Pf-^^yPRJigf^^^^P 

X\^i>. c:<Ot§iOPf-^';kXT--yRST<oxj|g2: 
XI fc-rs. Bg^««44«0»«tt. Bl<03t!?t^4rt 30 

^4 4fc:tt*Ma3ia4!S«$iit:v^^:V\ -f-LT. 
SStim&^tiht. W^^';l'Rtt-X*|6jtJ»^$-i3 
J&t. m^^«i$StgLT'>x/NWi:c7)H»l*«]R<5, 

\^'f-9)VK<nnj^->mif^wmm&A 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain good imaging 
characteristic by measuring the shape of a pattern 
surface of a reticle, when a gap between a stage of the 
reticle side and a projection optical system is narrow, 
SOLUTION: In the state that a part of a pattern of a 
reticle R is projected on a wafer W via a projecting 
optical system PL under illumination light for exposing, 
the reticle R and the wafer W are synchronously 
scanned with respect to the projection optical system PL, 
and exposure is performed. A surface shape detecting 
system 30 is arranged at a position which is deviated fr 
to the scanning direction to a space between the 
projecting optical system PL and a reticle stage RST, 
and the surface shape of a pattern surface of the reticle 

R is measured via the surface shape detecting system 30 during the approach-rum period of 
scanning exposure and the like. The changing amount of imagery characteristics like an 
image surface position is calculated from the result of the measurement, and imagery 
characteristics of the projection optical system PL or forcus position of the water W is so 
controlled that the changing amount is corrected. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the scanned type exposure method which imprints the pattern of the aforementioned mask 
on the aforementioned substrate through a projection optical system by moving a mask and a substrate 
synchronously Before carrying out scanning exposure of the aforementioned substrate by the pattern 
image of the aforementioned mask, the configuration of the pattern side of the aforementioned mask is 
measured, the time of scanning exposure ~ the measurement result of the aforementioned pattern side ~ 
being based ~ at least one side of the position of the image formation property of the aforementioned 
projection optical system, and the aforementioned substrate ~ an amendment — the scanned type 
exposure method characterized by things 

[Claim 2] The shape measurement of the pattern side of the aforementioned mask is the scanned type 
exposure method according to claim 1 characterized by being carried out when the aforementioned mask 
is in a run-up starting position, or when the aforementioned mask is in a run-up position. 
[Claim 3] The scanned type aligner which imprints the pattern of the aforementioned mask on the 
aforementioned substrate through a projection optical system by moving synchronously the mask and 
substrate which are characterized by providing the following. Configuration system of measurement 
which has a detecting point on the outside of the imprint object domain by the aforementioned 
projection optical system, and measures the configuration of the pattern side of the aforementioned 
mask. It is based on the measurement result of this configuration system of measurement, and is an 
amendment amendment system at least about one side of the position of the image formation property of 
the aforementioned projection optical system, and the aforementioned substrate. 

[Claim 4] The scanned type aligner according to claim 3 characterized by forming the datum level of the 
same height in the mask stage which moves the aforementioned mask substantially with the pattern side 
of the aforementioned mask, and performing the calibration of the aforementioned configuration system 
of measurement using this datum level. 

[Claim 5] The shape measurement of the pattern side of the aforementioned mask is the claim 3 
characterized by being carried out when the aforementioned mask is in a run-up starting position, or 
when the aforementioned mask is in a run-up position, or a scanned type aligner given in four. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] the lithography for this invention manufacturing a 
semiconductor device, a liquid crystal display element, or the thin film magnetic head -- it is in process 
and is related with the scanned type exposure method and equipments, such as step - exposed by 
carrying out the synchronous scan of a mask and the substrate in more detail, and - scanning method, 
about the exposure method and aligner which are used in order to imprint the image of a mask pattern on 
a substrate 
[0002] 

[Description of the Prior Art] In case a semiconductor device etc. is manufactured, a scanning exposure 
type projection aligner (scanned type aligner) like step - and - scanning method is also being used 
besides a package exposure type projection aligner Uke a stepper. In the projection optical system of this 
kind of projection aligner, since the resolution near a limitation is called for, the factors (for example, 
atmospheric pressure, environmental temperature, etc.) which influence resolution are measured, and it 
has the amendment mechanism in the image formation property according to the measurement result. 
Moreover, the numerical aperture of a projection optical system is setup greatly, and since the depth of 
focus is quite shallow as the result, the focal position (position of the direction of an optical axis of a 
projection optical system) of the irregularity of the front face of the wafer as a substrate is measured by 
the focal position detection system (AF sensor) of an oblique incidence method and it has the autofocus 
mechanism in which the front face of a wafer is doubled with the image surface of a projection optical 
system based on this measurement result to heighten resolution. 

[0003] Recent years come and it is becoming impossible however, to also disregard gradually the image 
formation error by deformation of the reticle as a mask, namely, — temporary -- the pattern side of a 
reticle -- about — if the focal position of a wafer is the same since the average position of the image 
surface also falls when it bends in Mr. one at a projection-optical-system side, defocusing occurs 
Moreover, if the pattern side of a reticle deforms, the position of a direction perpendicular to the optical 
axis of the projection optical system of the pattern on the pattern side may also change, and the strike 
slip of such a pattern will cause a distortion error. 

[0004] If deformation of such a reticle is classified according to a factor, it bends, and in case [ in which 
it is based on a (b) self-weight ] adsorption maintenance of the deformation at the time of poUsh of the 
glass substrate of a (b) reticle itself and the (c) reticle is carried out forcibly at a reticle holder, the 
deformation generated according to the flatness of both contact surface can be considered. Since it 
differs for every reticle holder of an aligner further for every reticle, in order to measure the deformation 
of a reticle correctly, the state of such deformation of a reticle actually needs to measure a reticle to the 
reticle holder of a projection aligner, where adsorption maintenance is carried out. 
[0005] Thus, how to perform a test print to a reticle holder through a projection optical system first as a 
method of measuring the deformation of the pattern side of the reticle by which adsorption maintenance 
was carried out can be considered. That is, the image of two or more predetermined patterns formed in 
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the pattern side is projected on the wafer for evaluation through a projection optical system, the 
projection is repeated, changing the focal position of a wafer gradually further, and it asks for the best 
focus position of the image of each pattern from the conditions to which the contrast of the resist pattern 
image after development becomes the highest. At this time, the deformation of the pattern side is 
computable on a fixed quantity target a certain grade from the amount of gaps of these best focus 
positions. 
[0006] 

[Problem(s) to be Solved by the Invention] In order to obtain a higher image formation performance in a 
projection aligner like the above, it is desirable for not only a wafer but a reticle side to measure the 
configuration of a pattern side. However, the method of performing a test print reduces the throughput of 
an exposure process while requiring time. Furthermore, since the pattern for an imprint is formed in the 
reticle for real exposure, the test printing method is inapplicable. Then, in order to measure the field 
configuration of a reticle quickly, it is possible to arrange AF sensor of the oblique incidence method for 
detecting the focal position of a wafer, and the same position sensor also to a reticle-stage side. 
[0007] In tiiis case, since the pattern side of a reticle is an inferior surface of tongue, i.e., the field by the 
side of a projection optical system, the position sensor of the oblique incidence method can consider 
arranging to the space between a reticle stage and a projection optical system, or its near. However, a 
protection-against-dust film (pellicle) may be stretched by the reticle through a metal frame so that a 
foreign matter may not adhere to a pattern side. In this case, for a certain reason, the restrictions oblique 
incidence light is made not to be interrupted by whose metal frame of the cannot irradiate detection light 
at a not much shallow angle (big incident angle) from the position sensor in the pattern side of a reticle, 
either. 

[0008] Moreover, especially in a scanned type aligner, since a reticle stage needs to maintain sufficient 
rigidity so that it may not deform, even if it receives stress at the time of the acceleration and 
deceleration for a synchronous scan, a reticle stage takes the composition equipped with thickness 
sufficient to the limitation of almost contacting a projection optical system, in many cases. Furtiiermore, 
the space between a projection optical system and a reticle tends to decrease increasingly as a projection - 
optical system high-degree-of-accuracy-izes, since the one where the space between a reticle and a 
projection optical system is narrower is easy for the design of a projection optical system. Therefore, 
there is un-arranging [ that it is difficult to arrange the position sensor for reticles between a projection 
optical system and a reticle ]. 

[0009] Moreover, very high stability is required of the position sensor for reticles. When this has aging 
in the measurement value of the position sensor, it is because the image formation property which it was 
judged with that from which the field configuration of a reticle changed, and was mistaken will be 
amended, this invention aims at offering the scanned type exposure method that can measure the 
configuration of the pattern side, as a result a good image formation property is acquired, even when it is 
difficult to install the sensor for the space between the stage by the side of a reticle and a projection 
optical system being narrow, and measuring the configuration of the pattern side of a reticle to the space 
in view of this point. Furthermore, this invention aims also at offering the scanned type aligner which 
can enforce such a scanned type exposure method. 
[0010] 

[Means for Solving the Problem] The scanned type exposure method by this invention a mask (R) and a 
substrate (W) by moving synchronously In the scanned type exposure method which imprints the pattern 
of the mask on the substrate through a projection optical system (PL) Before carrying out scanning 
exposure of the substrate by the pattern image of the mask, the configuration of the pattern side of a 
mask (R) is measured, and based on the measurement result of the pattern side, it is an amendment thing 
in either [ at least ] the image formation property of a projection optical system (PL), or the position of a 
substrate (W) at the time of scanning exposure. 

[001 1] Since what is necessary is according to this this invention just to be able to measure the 
configuration of the pattern side of a mask when a part of pattern side [ at least ] of a mask is located in 
the outside of the imprint object domain by the projection optical system, for example, the sensor for the 
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shape measurements of a mask (30) can be arranged in the position left to the scanning direction to the 
projection optical system. Therefore, even when the space between a projection optical system and the 
stage by the side of a mask is narrow, the sensor (30) can be installed easily and the deformation (the 
amount of bending) of a mask can be measured using this, this deformation -- responding -- the 
distortion of a projection optical system, or the focal position of a substrate - an amendment ~ a good 
image formation property is acquired by things 

[0012] Moreover, as for the shape measurement of the pattern side of a mask (R), it is desirable to be 
carried out, when the mask is in a run-up starting position, or when the mask is in a run-up position. 
Namely, when the pattern side of a mask is located, for example after exchange of a mask in a run-up 
starting position or the run-up section, once it measures the field configuration, it can amend at the time 
of subsequent exposure. Moreover, if a field configuration is measurable in a run-up position, it is not 
necessary to lengthen the move stroke of a mask to field shape measurements. In addition, you may 
measure the field configuration of the mask at the time of the slowdown after a scanning exposure end, 
or a halt after a slowdown at the time of scanning exposure. 

[0013] The scanned type aligner by this invention a mask (R) and a substrate (W) next, by moving 
synchronously In the scanned type aligner which imprints the pattern of the mask on the substrate 
through a projection optical system (PL) The configuration system of measurement which has a 
detecting point on the outside of the imprint object domain (44) by the projection optical system (PL), 
and measures the configuration^d&the pattern side of the mask (30), Based on the measurement result of 
this configuration system of measurenient, it-has an amendment amendment system (15, 19, 23, 26) for 
either [ at least ] the image formation property of the projection optical system, or the position of the 
substrate. 

[0014] According to the scanned type aligner of this this invention, configuration system of 
measurement (30) can be arranged in the position left to the scanning direction to the projection optical 
system, and the configuration of the pattern side of a mask can measure it easily by this configuration 
system of measurement. Moreover, the configuration of the whole surface of the pattern side of the mask 
is measurable by scanning a mask along with the configuration system of measurement. The scanning 
exposure method of this invention can be enforced by this. 

[0015] In this case, it is desirable to form substantially the datum level (10) which performs the 
calibration of configuration system of measurement (30) with the pattem side of a mask (R) on the mask 
stage (7 RST) to which a mask (R) is moved at the same height. In case it measures using configuration 
system of measurement (30) at this time, after measuring the position of datum level (10) first, the field 
position of a mask (R) is measured on the basis of the measured value. That is, only short time after the 
stability of the measured value of configuration system of measurement (30) measures datum level (10) 
until it finishes measuring a mask (R) should be maintained by measuring the difference of datum level 
(10) and the field position of a mask (R). Therefore, even when the measured value of configuration 
system of measurement (30) carries out aging between predetermined times, it is possible to amend by 
measuring correctly change of the image formation property resulting from a mask configuration. 
[0016] It is desirable to be carried out, when the shape measurement of the pattem side of the mask has 
the mask in a run-up starting position also in this case, or when the mask is in a run-up position. 
[0017] 

[Embodiments of the Invention] Hereafter, with reference to a drawing, it explains per example of the 
form of operation of this invention. This example applies this invention, when exposing using the 
projection aligner of step - and - scanning method. Drawing 1 shows the projection aligner of this 
example, and incidence of the lighting light BL for exposure injected from the exposure Ught source 1 is 
carried out to the plastic surgery optical system 2 containing relay optical system, the fly eye lens for 
illumination-distribution equalization, etc. in this drawing 1 . In addition, as a lighting light EL, the 
higher harmonic of excimer laser light, such as i line (wavelength of 365nm) of a mercury lamp, KrF 
(wavelength of 248nm), or ArF (wavelength of 193nm), or an YAG laser etc. can be used. The injection 
side of the plastic surgery optical system 2 is equivalent to the pupil position to the arrangement side of 
the reticle for an imprint, and the turret board 3 with which the various aperture diaphragms for 
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changing the lighting conditions over a reticle have been arranged is installed in the injection side. 
Adjustable circular drawing which can change the coherence factor (sigma value) of the usual circular 
drawing and an illumination system, **** drawing for **** lighting, drawing with which it was 
quadrisected for deformation lighting are arranged, and a desired aperture diaphragm can be chosen as 
tiie periphery of the turret board 3 by rotating the turret board 3 by drive-motor 3 a. 
[0018] The Ughting light IL which passed one aperture diaphragm in the turret board 3 illuminates the 
lighting field of the shape of a slit of the pattern side (inferior surface of tongue) of Reticle R through the 
optical system 4 which contains a field diaphragm (reticle blind) etc. further, the mirror 5 for optical- 
path bending, and a condensing lens 6. the image of the pattern in the Ughting field of Reticle R - a 
both-sides tele cent ~ it is reduced through the rucksack projection optical system PL for the projection 
scale factor beta (beta is 1/4 time or 1/5 time), and is projected on the exposure field of the shape of a 
slit on the wafer W with which the photoresist was apphed The Z-axis is taken in parallel with the 
optical axis AX of a projection optical system PL hereafter, the X-axis is taken along with the reticle R 
at the time of scanning exposure, and the scanning direction (namely, direction parallel to the space of 
drawing 1 ) of Wafer W within a flat surface perpendicular to the Z-axis, and a Y-axis is taken and 
explained along with the non-scanning direction (namely, direction perpendicular to the space of 
drawing 1 ) which intersects perpendicularly with a scanning direction. 

[0019] Reticle R is held by vacuum adsorption on a reticle holder 7 by four-point support as an example. 
Two ribs 8A and 8B are fixed in parallel so that rigidity may be raised to the pars basilaris ossis 
occipitalis of a reticle holder 7 equal to high-speed movement. These ribs 8A and 8B are fixed on a 
reticle stage RST, and a reticle stage RST is moved slightiy to the direction of X, the direction of Y, and 
a hand of cut while it carries out continuation movement in the direction of Y by the linear motor on the 
reticle base^9. The two-dimensional position of a reticle holder 7 (reticle R) is measured, and the reticle- 
stage drive system 12 controls operation of a reticle stage RST by 1 Im of move mirrors fixed to the 
upper limit of a reticle holder 7, and the external laser interferometer 1 1 based on the control 
information from this measurement value and the main-control system 14 which carries out control 
control of the operation of the whole equipment 

[0020] moreover, the criteria which become the field which adjoins Reticle R in the direction of X on a 
reticle stage RST from a glass substrate with good flatness at the bottom (it is hereafter called "datum 
level") — the member 10 is being fixed criteria — the datum level of a member 10 is on a design, and is 
set as the same height as the pattern side of Reticle R, and it is the almost same size as the lighting field 
of the shape of a slit over Reticle R, and the mark for evaluation for measuring image formation 
properties, such as distortion of a projection optical system PL and the image surface, is formed in the 
datum level 

[0021] drawing 3 (a) ~ criteria ~ the plan showing a.m ember 10 ~ it is — this drawing 3 (a) - setting ~ 
criteria ~ the datum level (base) of a member 10 - for example; the mark 1 and FRMs 1 for evaluation 
of the cross-joint type [ direction / of X ] in two trains, FRMs 1 and 5 and FRMs 2 and 1, ~, FRMs 2 
and 5 It is formed. In additibn,*you may form each mark for evaluation from two line - and - space 
patterns with which the array direction intersects perpendicularly that what is necessary is just a two- 
dimensional mark. Moreover, what is necessary is to just be distributed over the whole datum level 
almost equally also about the array, this example ~,criteria ~ by using a member 10, without changing 
the reticle R for real exposure into a test reticle, it is constituted so that an image formation property can 
be evaluated eflficientiy this example ~ further ~ the criteria ~ the datum level of a member 10 is used 
for the calibration of the detection system for measuring the configuration of the pattern side of the 
below-mentioned reticle R 

[0022] It returns to drawing 1 , and adsorption maintenance of the wafer W is carried out on a non- 
illustrated wafer electrode holder, this wafer electrode holder is fixed on the sample base 23, and the 
sample base 23 is being fixed on the wafer stage WST. The sample base 23 performs the focal position 
(position of a Z direction) of Wafer W, and control of a tilt angle, and the wafer stage WST carries out 
step movement of the sample base 23 in the direction of X, and the direction of Y while carrying out 
continuation movement of the sample base 23 in the direction of X for example, by the linear motor 



http://vmw4. ipdl.j po.go.j p/cgi-bin/tran_web_cgi_ejj e 8/1 9/03 



Page 5 of 12 



method. The two-dimensional position of the sample base 23 (wafer W) is measured, and the wafer 
stage drive system 26 controls operation of the wafer stage WST by 25m of move mirrors fixed to the 
upper limit of the sample base 23, and the external laser interferometer 25 based on this measurement 
value and the control information from the main-control system 14. 

[0023] Synchronizing with Reticle R being scanned at speed VR in the direction of +X (or the direction 
of -X) through a reticle stage RST to a projection optical system PL at the time of scanning exposure, 
the sample base 23 (wafer W) is scanned by speed beta-VR (beta is a projection scale factor) in the 
direction of -X (or the direction of +X) through the wafer stage WST. And after the exposure to one shot 
field is completed, the next shot field moves to a scanning starting position, and exposure to each shot 
field is performed below by stepping of the wafer stage WST one by one by step - and - scanning 
method. 

[0024] Moreover, in order to double the front face of Wafer W with the image surface of a projection 
optical system PL by the autofocus method at the time of scanning exposure, the slit image is aslant 
projected on two or more measure points of the front face of Wafer W from the incident-light study 
system 27 of the side lower part of a projection optical system PL. Those measure points are arranged 
also in the read-ahead field of a near side to the inside of a sUt-Uke exposure field, and this exposure 
field at the scanning direction. And in the hght-receiving optical system 28 arranged symmetrically with 
the incident-light study system 27, the reflected light from the front face of Wafer W is received, re- 
image formation of those slit images is carried out, the focal signal corresponding to those amounts of 
strike sUps is generated, and the main-control system 14 and the wafer stage drive system 26 are 
supplied. The focal position detection system (it is hereafter called "the AF sensors 27 and 28") of an 
obUque incidence method consists of an incident-Ught study system 27 and light-receiving optical 
system 28. If the focal position of Wafer W changes, since the amount of strike sUps of those slit images 
will also change, the focal position in the measure point which corresponds from those focal signals can 
be detected, and the position of the Z direction of the sample base 23 and a tilt angle are controlled by 
the servo system at the wafer stage drive system 26 to agree in the image surface position where the 
measured focal position is measured beforehand. 

[0025] Furthermore, the amendment mechanism of an image formation property is included in the 
projection optical system PL of this example. That is, the lens frame 20 with which a lens 21 is 
contained through tiiree driver elements 19 which consist of elastic piezo-electric elements etc. on the 
lens-barrel 18 of the main part of a projection optical system PL is arranged. And when the main-control 
system 14 controls the amount of expansion and contraction of a driver element 19 through the image 
formation property control section 15 and tunes the position and tilt angle of a lens 21 finely, it is 
constituted so that a predetermined distortion (a scale-factor error is included) of a projection optical 
system PL etc. can be amended in the predetermined range, in addition, the thing for which two or more 
predetermined lenses in a projection optical system PL are driven although this example shows the 
example which drives only one lens — the image formation properties (for example, a curvature of field, 
comatic aberration, etc.) of other plurality further ~ an amendment ~ things are desirable 
[0026] Usually, when performing exposure continuously, it is known that the image formation 
properties (position of distortion and the image surface etc.) of a projection optical system PL will 
change with the atmospheric pressure change around an aligner, change of environmental temperature, 
accumulation of the heat energy of the exposure light in a projection optical system PL, etc. gradually. 
Then, the sensor which measures atmospheric pressure etc. in the main-control system 14 of this 
example (un-illustrating). And the detecting signal from the sensor (un-illustrating) which carries out the 
monitor of the quantity of light of the flux of light which branched from the lighting light IL 
continuously is supplied. By the main-control system 14, the variation of an image formation property is 
predicted from those detecting signals, and the image formation property of a projection optical system 
PL is amended through the drive (namely, amendment mechanism of the amount of defocusing) to the Z 
direction of the image formation property control section 15 or the sample base 23 ^so that this variation 
may be offset. In this example, the error of the image formation property resulting from deformation of 
Reticle R is also amended by using the image formation property control section 15 and the sample base 
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23. 

[0027] Moreover, the reference-mark board 22 is being fixed near the wafer W on the sample base 23, 
The front face of the reference-mark board 22 is held at the same height as the front face of Wafer W, 
and into the shading film of the front face of the reference-mark board 22, as shown in drawing 3 (b), slit 
22x extended in the direction of Y for image formation property measurement of the position of 
distortion and the image surface etc. and slit 22y extended in the direction of X are formed. 
[0028] Drawing 3 (c) shows the detection system prepared in the interior of the sample base 23 of the 
pars basilaris ossis occipitaUs of the reference-mark board 22, and the lighting light TL for exposure 
which passed slit 22x in this drawing 3 (c) Light is received by photodetector 29B through condenser 
lens 29 A in the sample base 23, a photodetector is fixed also like the pars basilaris ossis occipitalis of 
slit 22y of drawing 3 (b), and the detecting signal of these photodetectors is supplied to the signal- 
processing section of the main-control system 14 of drawing 1 . (In this case, drawing 3 (a) FRMs, for 
example, the mark for evaluation, 1 and 1 It is the mark 1 and FRMs 1 for evaluation at slit 22x of the 
reference-mark board 22 by driving the wafer stage WST, in order to detect the X coordinate (distortion) 
of a projection image. As a projection image is crossed, the detecting signal of photodetector 29B is 
made to correspond to the X coordinate of the sample base 23, and is sampled.) Then, it is the mark 1 
and FRMs 1 for evaluation as a coordinate of the middle point of the slicing point when making the 
detecting signal binary by the predetermined threshold, for example. An X coordinate is detectable. It is 
the mark 1 and FRMs 1 for evaluation by similarly using sht 22y. A Y coordinate is detectable. 
[0029] Moreover, mark 1 and FRMs 1 for evaluation What is necessary is to change the focal position of 
the reference-mark board 22 the amount of predetermined steps every through the drive to the Z 
direction in the sample base 23, and just to detect the contrast of the detecting signal obtained when a 
projection image is scanned by slit 22x, respectively, in order to detect the position (best focus position) 
of the image surface of a projection image. In this case, the focal position of the reference-mark board 
22 in case contrast becomes the highest turns into a best focus position of the projection image. By 
detecting the best focus position of the mark for evaluation of various image quantities, the image 
surface is also detectable. 

[0030] In addition, the sensor which picturizes the sensor which detects the projection image other than 
the sensor which detects a projection image through such a slit, or its projection image with image pck- 
up elements, such as a CCD type, through relay optical system through knife edge can be used. Next, it 
explains per mechanism for measuring the deformation of Reticle R. In the projection aligner of drawing 
i , since the ribs 8A and 8B for raising rigidity to a reticle holder 7 are formed and the drive of a lens is 
formed in the upper-limit section of a projection optical system PL, the space between the reticle base 9 
(reticle stage RST) and a projection optical system PL is quite narrow. Then, in this example, the field 
configuration detection system 30 for detecting field configurations, such as flatness of the pattern side 
of Reticle R and a tilt angle, to the base side of a reticle stage RST is arranged in the field from which it 
separated in the scanning direction to the space between a reticle stage RST and a projection optical 
system PL. 

[003 1] After loading each reticle to up to a reticle holder 7, the configuration of a pattern side is 
measured at once, respectively, and it is made to memorize the configuration in the projection aligner of 
this example. Therefore, it is not necessary to measure the configuration of a reticle, and during the 
scanning exposure which irradiates the lighting light IL for exposure, during scanning exposure, the 
configuration of the pattern side memorized according to the X coordinate of a reticle stage RST is 
called, and change of an image formation property can be amended based on the configuration. Thus, 
since there is no need of measuring the configuration of Reticle R on the optical axis AX of a projection 
optical system PL, even if it does not arrange the field configuration detection system 30 to the narrow 
space between a reticle stage RST and a projection optical system PL, it has ended. 
[0032] As drawing 2 is the side elevation which looked at the field configuration detection system 30 of 
drawing 1 in the direction of -X (scanning direction) and it is shown in this drawing 2 The detection 
light DL injected from the three light sources 3 1 A-3 IC which consist of light emitting diodes or halogen 
lamps The detection Ught DL which passed the sUt which illuminated the slit boards 33A-33C, 
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respectively, and was formed in the slit boards 33A-33C A slit image is projected on the pattern side of 
Reticle R, and the measure points 41 A-41C mostly arranged by the single tier in the direction of Y in the 
same side through objective lenses 34A-34C, respectively. These measure points 41 A-41C are set to the 
outside of the imprint object domain (projection visual field by the side of Reticle R) of a projection 
optical system PL about the move direction of Reticle R. The detection light DL reflected in measure 
points 41A-41C carries out re-image formation of the slit image on opening of the vibrating-siit boards 
37A-37C through objective lenses 35A-35C, respectively. The vibrating-slit boards 37A-37G carry out 
incidence of the detection light DL which vibrated in the direction of one dimension through non- 
illustrated vibrator by the drive detecting element 39, and passed each opening of the vibrating-slit 
boards 37A-37C to the corresponding photodetectors 38A-38C, and the detecting signal of 
Photodetectors 38A-38C is supplied to the drive detecting element 39. Therefore, the field configuration 
detection system 30 of this example has composition which has arranged the position detection system 
of an oblique incidence method to three-piece parallel. 

[0033] In this case, if the position of the Z direction of the measure points 41 A-41C of the pattern side 
of Reticle R changes, the position of the slit image by which re-image formation is carried out on 
vibrating-slit board 37A - 37C will carry out a strike slip in the oscillating direction. Then, in the drive 
detecting element 39, by detecting synchronously the detecting signal of Photodetectors 38A-38C by the 
driving signal of vibrator, the position of the Z direction of measure points 41 A-41C is detected with the 
resolution of about lOOnm, and a detection result is supplied to the operation part 13 of drawing 1 . The 
X coordinate of the reticle stage RST (reticle R) measured with a laser interferometer 1 1 and the Y 
coordinate are also supplied to operation part 13. The position of the Z direction in measure points 41 A- 
41C shows the field configuration to the non-scanning direction of a pattern side in case Reticle R is in 
the X coordinate, and the thing for which a reticle stage RST is moved in the direction of X in drawing 1 
in the upper part of the field configuration detection system 30 - the whole surface of the pattern side of 
Reticle R, and criteria ~ it is constituted so that the position of the Z direction of the whole surface of 
the datum level of a member 10 can be detected by the field configuration detection system 30 
[0034] In addition, what is necessary is to increase the number of the detection system of an oblique 
incidence method, and just to increase die number of the measure point, when finer positional 
information is required, although the position of the Z direction of three measure points on the pattern 
side of Reticle R is detected in this example. Next, it explains per calibration (proofreading) method of 
the measurement value of the field configuration detection system 30 of this example. The field 
configuration detection system 30 measures the relative position to the projection optical system PL of 
Reticle R, and since it is used for evaluating the influence on an image formation property, if the 
measurement value is not stabilized, an image formation property will become unstable. However, the 
field configuration detection system 30 is a sensor of which a very high precision of about lOOnm is 
required, it is very difficult to maintain the stability in the level at a long period of time, and it leads also 
to the rise of a manufacturing cost, then, the criteria for image formation property measurement 
established on the reticle holder 7 - the field configuration detection system 30 is proofread using the 
datum level of a member 10 Since the image surface is also detectable with the projection image of the 
mark for evaluation of the datum level, while doubling the front face of Wafer W with the image 
surface, the focus state of the pattern side of Reticle R and the front face of Wafer W can be maintained 
by proofreading so that the measurement value of the field configuration detection system 30 may turn 
into a reference value (for example, 0) to the position of the datum level at that time, 
[0035] if this is explained concretely — drawing 1 ~ setting - a reticle stage RST ~ driving ~ criteria - 
a member 10 ~ the lighting field of the lighting light IL for exposure moving ~ criteria ~ the lighting 
light IL is irradiated at a member 10 In this case, the reticle R for real exposure may be laid on the 
reticle holder 7. and the criteria shown in drawing 3 (a) — the mark.l and FRMs 1 for evaluation of a 
member 10 - FRMs 2 and 5 An image is projected on the wafer stage WST side through a projection 
optical system PL. Then, changing the focal position of the reference-mark board 22 as mentioned 
above, the image of the mark for evaluation of predetermined plurality (three or more pieces) is scanned 
by slit 22x (refer to drawing 3 (c)), it asks for the best focus position of each image from the contrast of 
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a detecting signal, and the optimal image surface (mating face) is determined by the least squares 
method from these best focus positions. 

[0036] Moreover, in case the focal position of the reference-mark board 22 is changed such, the main- 
control system 14 detects the focal signal in the measure point near the image of the mark for evaluation 
of these plurality by the AF sensors 27 and 28 of an oblique incidence method, and searches for the focal 
signal in the best focus position of the image of these plurality. Furthermore, the main-control system 14 
searches for the focal signal of each measure point of the AF sensors 27 and 28 on the optimal image 
surface as offset, and suppUes these offset to the wafer stage drive system 26. In addition, you may shift 
the position of the slit image by which re-image formation is carried out within the incident angle of the 
detection light from the irradiation optical system 27, or the light-receiving optical system 28 instead of 
supplying offset of a focal signal so that the offset may be offset. 

[0037] Then, the wafer stage drive system 26 controls the focal position of the sample base 23, and a tilt 
angle by the state where the front face of Wafer W is located to an exposure field at the time of exposure 
so that the value which deducted the offset is set to 0 from the focal signal supplied from the AF sensors 
27 and 28, respectively, this - the front face of Wafer W ~ criteria - it comes to double with the flat 
surface which approximates the image surface by the projection optical system PL of the datum level of 
a member 10, i.e., the optimal image surface, (mating face) correctly 

[0038] thus, criteria ~ immediately after measuring the optimal image surface using a member 10 
(****** just before measuring), it is shown in drawing 5 ~ as — criteria ~ the datum level of a member 
10 is moved to the detection field of the field configuration detection system 30, and a field position is 
measured As opposed to three measure points 41A-41C of the center of the direction of X of the datum 
level (undersurface) of a member 10 drawing 5 - setting ~ criteria ~ a member 10 - a projection optical 
system PL ~ receiving - the direction side of +X moving --**** - criteria - It is projected on 
detection light DLA-DLC from the light sources 3 1 A-3 IC of the field configuration detection system 30 
of drawing 2 , respectively, and they are the positions ZAO, ZBO, and ZCO of the Z direction in measure 
points 41 A-41C at the operation part 13 of drawing 1 . It is detected. Next, as shown in drawing 6 , a 
part of pattern side of the reticle R for real exposure is moved to the detection field of the field 
configuration detection system 30, and the field position of the pattern side is measured, here ~ as an 
example ~ the configuration of the pattern side of Reticle R ~ a scanning direction ~ about - as what is 
deforming into Mr. one, in order to perform scanning exposure to the 1st shot field on a wafer. Reticle R 
shall measure the field position in the state where it stopped to the run-up starting position (acceleration 
starting position) 

[0039] In drawing 6 , Reticle R is moving to the direction side of +X to a projection optical system PL, 
and Reticle R is located in the direction side of +X of the lighting field 44 by the lighting light for 
exposure. It is the X coordinate of the reticle stage RST at this time xl It carries out. Although the 
configuration of the lighting field 44 is set up by the field diaphragm in the optical system 4 of drawing 
i , in the state of drawing 6 , lighting light is not irradiated yet by the lighting field 44. And if exposure 
is started, a run-up is started in the direction of -X, after reaching a predetermined scan speed and taking 
the synchronization with Wafer W, the edge of the pattern space of Reticle R goes into the lighting field 
44, irradiation (scanning exposure) of lighting light is started, after the pattern space passes through the 
lighting field 44, the slowdown of Reticle R will be started, and Reticle R will stop Reticle R. Then, at 
the time of the exposure to the next shot field. Reticle R is scanned in the direction of +X to the lighting 
field 44, and Reticle R is henceforth scanned by the opposite direction by turns. 
[0040] In this example, in the run-up starting position (the X coordinate of a reticle stage RST is xl) of 
Reticle R shown in drawing 6 As opposed to three measure points 41A-41C of the edge of the pattern 
side of Reticle R It is projected on detection Ught DLA-DLC from the light sources 3 1 A-3 IC of the field 
configuration detection system 30 of drawing 2 , and the positions ZA (xl), ZB (xl), and ZC (xl) of the 
Z direction in measure points 41 A-41C are detected by the operation part 13 of drawing 1 . then, the 
operation part 13 ~ the criteria from the position of the Z direction of the pattern side of Reticle R ~ the 
position of the Z direction of the datum level of a member 10 is deducted, it asks for Difference delta 
ZA (xl), delta ZB (xl), and delta ZC (xl), and such difference is supplied to the main-control system 14 
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as a position of the Z direction of the pattern side By the main-control system 14, the variation of the 
position of the image surface of the projection optical system PL to the mating face of the wafer W 
determined previously is computed from the positions delta ZA (xl), delta ZB (xl), and delta ZC (xl) of 
the supplied Z direction. 

[0041] Drawing 4 shows an example of deformation of the pattern side of Reticle R, and this drawing 4 
is drawing which looked at Reticle R in the direction of +X (scanning direction). In this case, the pattern 
side 40 of Reticle R where the solid line was held on the reticle holder 7 shows the state where it has 
agreed by agreeing in datum level in the image surface according [ the front face of Wafer W ] to the 
projection optical system PL of the pattern side 40, and the two-dot chain line shows pattern side 40 A in 
the state where Reticle R was bent by the self-weight. The amount of bending from the datum level of 
this pattern side 40A is expressed by the positions delta ZA (xl), delta ZB (xl), and delta ZC (xl) of the 
above-mentioned Z direction. Then, the main-control system 14 computes the variation of image surface 
42 A by the projection optical system PL to pattern side 40A from the projection scale factor beta of a 
projection optical system PL, and the position of the Z direction. Since variation deltaZ of the amount of 
curvatures of field and the average focal position of image surface 42A is computed by this, by it, the 
curvature of field is first amended through the image formation property control section 15 of drawing 1 
by the main-control system 14. However, the curvature of field is also made into a certain thing changed 
a grade by control of a driver element 19 here. In this case, variation deltaZ' of the focal position which 
remains by the main-control system 14 since an average focal position also changes is computed, and it 
is the desired value of the focal position of the front face of Wafer W to the wafer stage control system 
26. - Only deltaZ' is changed. The curvature of field by bending and defocusing of the pattern side of 
Reticle R are amended by this, and the front face of Wafer W doubles with the actual image surface to 
the pattern side of Reticle R with high precision. 

[0042] In addition, when distortion also changes with deformation of the pattern side of Reticle R, 
amendment of the distortion is also performed through the image formation property control section 15. 
Furthermore, it is desirable to detect the position ZA of a Z direction (xi), ZB (xi), and ZC (xi) through 
the field configuration detection system 30 in three measure points of the pattern side of Reticle R, 
whenever the X coordinate of a reticle stage RST carries out specified quantity change and is set to xi 
(i= 2, 3, -), when the deformation of the pattern side of Reticle R changes greatly with positions of a 
scanning direction, and to ask for the difference from the position of datum level. And the average field 
of the whole pattern side is determined, and although it is good also considering the image surface of 
this average field as a mating face of Wafer W, you may make it change the amounts of amendments, 
such as a curvature of field by the image formation property control section 15, and the amount of 
amendments of the desired value of a focal position with the sample base 23 according to the X 
coordinate of a reticle stage RST. 

[0043] according to this example as mentioned above ~ a projection optical system PL - minding ~ 
criteria ~ after determining the image surface of the datum level of a member 10, the amount of position 
gaps to the Z direction of the pattern side of the reticle R to the datum level is measured extremely for a 
short time Therefore, even when the measurement value of the field configuration detection system 30 
carries out aging gradually, the position of the pattern side of the reticle R can be measured stably and 
with high precision, without being influenced of the aging. Therefore, a sensor cheap as a field 
configuration detection system 30 can be used. 

[0044] In addition, you may be made to perform measurement by the field configuration detection 
system 30 of the configuration of the pattern side of Reticle R at the time of the slowdown at the time of 
the scanning exposure end of Reticle R, or a halt after a scanning exposure end etc. Next, the 
deformation of the pattern side of Reticle R is measured by the projection aligner of this example, and 
with reference to the flow chart of drawing 7 , it explains per example of operation in the whole case of 
exposing, amending an image formation property. First, an operator judges whether it performs, the 
calibration, i.e., so-called lens calibration, of an image formation property of a projection optical system 
PL, at Step 300 of drawing 7 . A lens calibration is performed by the stability of the image formation 
property of a projection optical system PL if needed, when a lens calibration was performed, it 
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progressed to Step 301, and with reference to drawing 3 , it explained under control of the main-control 
system 14 -- as — criteria — the step 302 after measuring the image formation property (distortion and 
image surface) of a projection optical system PL using the mark for evaluation of a member 10 - 
shifting " the main-control system 14 - criteria ~ an image formation property is amended so that it 
may become the optimal to the datum level of a member 10 

[0045] Next, when not performing a lens calibration at Step 300 after a lens calibration is completed or, 
it shifts to the direct step 303, and the reticle (it considers as Reticle R) actually used for exposure of a 
circuit pattern is laid on the reticle holder 7 of drawing 1 , and adsorption maintenance is carried out. 
next, it progresses to Step 304 and is shown in drawing 5 ~ as - criteria ~ measure point 41 A - 
41 according center of direction of X of member 10 to field configuration detection system 30 C top ~ 
moving - the field configuration detection system 30 criteria ~ the position (position of the optical- 
axis AX direction) of the Z direction of the datum level of a member 10 is measured, and this measured 
value is memorized to operation part 13 as a reference value of the field configuration detection system 
30 criteria — since the width of face of the scanning direction of a member 10 is narrow to a lighting 
field grade, the error by the position of a scanning direction is considered to be the grade which can be 
disregarded in order [ however, ] to raise the position precision of datum level more - criteria - the 
position of the scanning direction of a member 10 may be changed, position measurement of a multiple- 
times Z direction may be performed through the field configuration detection system 30, and the average 
of a measurement value may be memorized as a reference value of the field configuration detection 
system 30 

[0046] Next, it progresses to Step 305 and the configuration of the pattern side of the reticle R for real 
exposure is measured. Here, the position of the Z direction in three measure points of the non-scanning 
direction (the direction of Y) of the pattern side of Reticle R is measured through the field configuration 
detection system 30 at intervals of predetermined in the direction of X, moving Reticle R in the direction 
of X through a reticle stage RST based on the measurement value of a laser interferometer 1 1, as shown 
in drawing 1 , if the configuration of the whole surface of the pattern side of Reticle R shall be 
measured, in order to raise measurement precision. And in the operation part 13 of drawing 1 , the 
difference which deducts the reference value memorized at Step 304, and is obtained from each 
measurement value is supplied to the main-control system 14 as a position of the Z direction of the 
pattern side of Reticle R. The-Uke 3 -dimensional field configuration of the pattern side is measured by 
this. 

[0047] Next, it progresses to Step 306, and as explained with reference to drawing 4 , the main-control 
system 14 calculates the variation of the image formation property generated by deformation to the 
datum level of the pattern side of Reticle R, and calculates the amount of amendments to it. By the 
scanning exposure method, since an exposure field is a slit-like, finer amendment is attained by 
changing the amount of amendments according to the position (X coordinate) of the scanning direction 
of a reticle stage RST. For example, when having caused the deformation which can twist Reticle R, as 
for determining the amount of amendments according to the X coordinate of a reticle stage RST, it is 
desirable to change the tilt angle of the front face of Wafer W according to the amount of torsion etc. Of 
course, the X coordinate of the reticle stage RST in this case takes into consideration the difference of a 
measuring point (position of the measure point of the field configuration detection system 30), and an 
exposure position (position of an optical axis AX). 

[0048] Next, it progresses to Step 307 and goes into exposure operation for printing the circuit pattern of 
a semiconductor device on a wafer. That is, the wafer of one lot is loaded on the sample base 23 one by 
one, for example, and scanning exposure is performed to the shot field of each wafer. The main-control 
system 14 adds the amount of amendments for offsetting the amount of change of the image formation 
property by atmospheric pressure change and the lighting optical absorption of a projection optical 
system PL to the amount of amendments of the image formation property searched for at Step 306, and 
calculates the synthetic amount of amendments just before this scanning exposure. And the scanning 
exposure to the shot field concerned is made to perform, the main-control system 14 driving the image 
formation property control section 1 5 and the sample base 23 according to the X coordinate of a reticle 
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stage RST based on the synthetic amount of amendments, and amending an image formation property. 
[0049] For example, in performing exposure continuously after exposure operation to the wafer of one 
lot is completed, it judges whether operation shifts to Step 309 from Step 308, and exchanges reticles. 
Since it is not necessary to measure the configuration of a reticle again when exposing continuously by 
the same reticle, it returns to Step 307 and exposure operation is performed similarly. When exchanging 
reticles at Step 309, it returns to Step 300. In this case, what is necessary is to shift to the direct step 303 
and just to perform it from loading of a reticle, since a change factor is only the field configuration of a 
reticle, if time has seldom passed from the caUbration (lens calibration) of the image formation property 
of the last projection optical system PL. Furthermore, it is compared with time to carry out aging, and 
the measurement value of the field configuration detection system 30 can also omit position 
measurement of the datum level by the field configuration detection system 30 of Step 304, when the 
elapsed time of until is sufficiently short. 

[0050] thus - according to this example criteria, since the configuration of the pattern side of Reticle 
R was measured using the field configuration detection system 30 on the basis of the position of the 
datum level of a member 10 and the image formation property is amended according to a measurement 
result Even when the measurement value of the field configuration detection system 30 carries out 
aging, the configuration of the pattern side can be measured with high. precision, and it can expose in the 
state where it maintained with high precision in the state of a request of an image formation property as 
a result. 

[0051] In addition, it is also possible to skip the measurement process of the field configuration of the 
reticle of Step 305, and to raise a throughput, when the reticle the measurement data of a dovetail-face 
configuration are remembered to be for having been before used as a reticle is used, and when the 
required accuracy of the exposure process is not so high. However, since it is also considered that the 
position of the reticle at the time of being carried in a reticle holder 7 with the positioning accuracy of a 
reticle loader changes delicately, and a foreign matter is inserted between a reticle holder 7 and a reticle 
even if it is the same reticle, measuring each time is desirable. Furthermore, it is desirable to emit 
warning to an operator and to stop exposure according to a foreign matter or the manufacture error of a 
reticle, even if it amends an image formation property when it is judged that a residuum is large, or 
when the amount of amendments is insufficient. 

[0052] Moreover, although the configuration of Reticle R was the premise of maintaining the fixed 
configuration, and it was measured only once in this example when it carried Reticle R in equipment 
after it was carried in the reticle holder 7 It is desirable to return to Step 304 or 305 again by the 
configuration of Reticle R changing in connection with the passage of time, or Reticle R absorbing 
lighting light, and expanding etc., when re-measurement is required, and to do measurement of a field 
configuration again. Furthermore, in old explanation, although only configuration change of Reticle R 
was taken into consideration, there is also a possibility that the posture of a reticle stage RST may 
change with the positions of a reticle stage RST, and the posture of Reticle R may also change. In this 
case, what is necessary is not to be based on Reticle R, but to measure the variation of the posture of 
Reticle R beforehand for every projection aligner, to include the correction value of the variation in the 
correction value of the image formation property according to the coordinate of a reticle stage RST, and 
just to add to the amendment component by the configuration of a reticle, since it is a problem pecuUar 
to equipment, furthermore, the case where the posture of a reticle stage RST changes depending on the 
scan speed of a reticle stage RST, and acceleration — the same — beforehand — measuring — an 
amendment — things are desirable 

[0053] Moreover, with the form of the above-mentioned operation, although the field configuration 
detection system 30 is arranged to the base side of a reticle stage RST, you may arrange the field 
configuration detection system 30 to the slanting upper part of Reticle R. However, since the pattern 
side of Reticle R is the undersurface, the direction which has arranged the field configuration detection 
system 30 to the base side of a reticle stage RST can detect the configuration of a pattern side with high 
precision in the state with little influence of the reflected light from the upper surface of Reticle R. 
[0054] Furthermore, with the form of the above-mentioned operation, although the attitude control of the 
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drive of the lens in a projection optical system PL and the sample base 23 on the wafer stage WST 

amended the image formation property, you may perform attitude control of a reticle, preparing an 

attitude control mechanism in a reticle-stage RST side, and feeding back the position of the pattern side 

of a reticle by the field configuration detection system 30. In this case, as for the measure point of the 

field configuration detection system 30, it is desirable to detect not one train but the position in three 

points which are not on 1 straight line so that a flat surface can be determined at least. 

[0055] In addition, of course, composition various in the range which this invention is not limited to the 

form of above-mentioned operation, and does not deviate from the summary of this invention can be 

taken. 

[0056] 

[Effect of the Invention] According to the scanned type exposure method of this invention, the 
configuration of the pattern side of a mask is measured before scanning exposure, and the advantage 
which can arrange easily the sensor for measuring the configuration of the pattern side of a mask is in 
the position which separated from the image formation property in the scanning direction, for example 
to the projection optical system based on the measurement result of a pattern side at the time of scanning 
exposure for the amendment reason even when the interval of a projection optical system and the stage 
by the side of a mask was very narrow. Therefore, it becomes possible by measuring the deformation of 
a mask to amend by calculating the variation of the image formation property resulting from the 
deformation. 

[0057] Moreover, when a mask is in a run-up starting position, or when a mask is in a run-up position 
and it performs the shape measurement of the pattern side of a mask, while being able to arrange the 
sensor for field configuration measurement in the position from which it separated in the scanning 
direction certainly, it is not necessary to lengthen the move stroke of a mask to field shape 
measurements. Next, according to the scanned type aligner of this invention, the scanned type exposure 
method of this invention can be enforced. The datum level of the same height is substantially formed in 
the mask stage which moves a mask at this time with the pattern side of a mask. In performing the 
calibration of configuration system of measurement using the datum level Since only short time after the 
stability of the configuration system of measurement measures datum level until it finishes measuring a 
mask is required, Even when the measurement value of the configuration measurement carries out aging 
(stability is bad), the configuration of a mask can be measured with high precision and variation of the 
image formation property resulting from the configuration change can be amended. Therefore, the 
composition of a shape-measurement system can be simplified. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram which cut and lacked the part which shows the projection aligner 
used with an example of the gestalt of operation of this invention. 

[Drawing 2] It is the side elevation showing the composition of the field configuration detection system 
30 in drawing 1 . 

[Drawing 3] (a) - the criteria of drawing 1 ~ the plan showing the array of the mark for evaluation of a 
member 10, the plan in which (b) shows the reference-mark board 22 of drawing 1 , and (c) are the cross 
sections showing the detection system of the pars basilaris ossis occipitalis of the reference-mark board 
22 

[Drawing 4] It is explanatory drawing showing change of the image surface by deformation of the 
pattern side of Reticle R. 

[Drawing 5] criteria ~ it is the perspective diagram simplifying and showing the arrangement in the case 
of measuring the position of the datum level of a member 10 

[Drawing 6] It is the perspective diagram simplifying and showing the arrangement in the case of 
measuring the configuration of the pattern side of a reticle. 

[Drawing 7] In the gestalt of operation of this invention, it is the flow chart which shows an example of 
operation in the whole case of exposing performing amendment to change of the image formation 
property by the field configuration of a reticle. 
[Description of Notations] 
3 Turret Board 
R Reticle 

PL Projection optical system 

W Wafer 

7 Reticle Holder 

10 Criteria ~ Member 

RST Reticle stage 

13 Operation Part 

14 Main-Control System 

15 Image Formation Property Control Section 
19 Driver Element 

22 Reference-Mark Board 

23 Sample Base 
WST Wafer stage 

30 Field Configuration Detection System 

41 A, 41B, 41C Measure point by the field configuration detection system 



[Translation done.] 
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[Drawing 3] 
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[Drawing 6] 
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[Drawing 7] 
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